We present the first cirrhotic patient who underwent liver transplantation (LT) and presented a hepatic artery thrombosis of the graft due to Aspergillus fumigatus, within the first month of LT. This culminated in graft loss, retransplant with multiple biliary and infectious complications. To our knowledge, this is a case report of an early hepatic artery thrombosis due to Aspergillus fumigatus in an infection-free patient.
Introduction
Early hepatic artery thrombosis (E-HAT) is a major cause of graft loss and mortality after liver transplantation (LT) [2, 3] , with an incidence between 2.5% and 6% in adults and 15-20% in the pediatric population [1] , with a graft survival of 52%, 36.6% and 27.4% at 1, 3, and 5 years respectively, Invasive Aspergillosis (IA) due to Aspergillus fumigatus is one of the causes of Invasive Fugal Infection (IFI)with a mortality rate of 40-90% [4] . LT recipients present an important risk of developing such infections, in some cases with an incidence of 10-43% [5] . Diagnosis is difficult due to unspecific symptoms and in some cases requiring microscopic identification of septate hyphae on tissue biopsy [6] .
There are few reported cases of IA in LT patients, consisting of cases of pulmonary Aspergillosis by A. Lentulus [7] , and IFI of the abdominal cavity and solid bodies [8] . This is a case report of an E-HAT due to Aspergillus in an infection-free LT patient.
Case
A 54-year old male patient with a medical history of two years of liver cirrhosis due to HCV infection (CHILD B AND MELD 16), with hepatic encephalopathy grade II-III, grade II oesophageal varices, moderate ascites and resolved primary peritonitis. The patient was added to the Pre-transplant Protocol for LT in April 2005 and four months later an orthotropic LT was performed from a 32-year old deceased donor with O blood group, and an ischemia time of 5 h counting as his day 0. Transfusion was required during the surgery, consisting of 12 units of red blood cells, due to the occurrence of a hepatic subcapsular hematoma during LT.
After the surgical procedure, the patient remained in the Intensive Care Unit for 3 days, with a total of 17 days of hospitalization. During his hospitalization the patient persisted with elevated transaminases. An endoscopic retrograde cholangiopancreatography (ERCP) and liver biopsy were performed, demonstrating a permeable bile duct and a moderate acute graft rejection. This was managed with 500 mg/day of methylprednisolone during a 3-day period. Later, the patient showed stabilization of his bilirubin and liver enzymes levels and was discharged with immunosuppressive treatment including Tacrolimus and Prednisolone.
Ten days after discharge, the patient presented marked jaundice and adynamia (AST 133 U/L, ALT 150 U/L, BT 11.5 mg/dL, DB 5, 5 mg/dL, Serum Creatinine 1.34 mg/dL). Another ERCP was performed which showed evidence of a biliary duct obstruction; this was managed with a stent.
In addition, a Doppler ultrasound of the liver and bile ducts was performed which showed an absence of flow in the hepatic artery. A liver re-transplantation was carried out on September 21st, 2005 from a cadaveric donor. During the surgery, a Hepatic Artery Thrombosis (HAT) and pseudoaneurysm were found. The affected segment of the hepatic artery was removed and sent to pathology where a fibrin thrombus was found occluding the vascular lumen and within which https://doi.org/10.1016/j.mmcr.2018.07.009 Received 16 May 2018; Received in revised form 13 July 2018; Accepted 17 July 2018 there were abundant septate hyphae with ramifications at an angle of 45 degrees, corresponding to Aspergillus (Figs. 1 and 2 ), the patients sample was culture in Sabouraud agar and Mycosel agar at 28°C temperature. The definivite culture results reported isolation of Aspergillus fumigatus in Sabouraud agar, and no growth in Mycosel. Chest x-ray showed no signs of Pulmonary Aspergillosis.
Following the re-transplant, the patient required a 41-day hospitalization with 75 mg/day of Amphotericin B as antifungal management for 36 days and antibiotic treatment for bacteremia due to Acinetobacter baumannii and Klebsiella pneumonia with Ciprofloxacin. Voriconazole was not used in our patient since at the time Amphotericin B was the antifungal drug available in our institution. The patient then returned to his city of origin with normal renal function.
Discussion
Aspergillus species are widespread in the environment, growing on plants, soil, dust and in indoor environments [9] . They are mainly opportunistic pathogens and although the main port of entry is the respiratory tract, other means of entry have been described [9, 10] .
Among the factors affecting the net state of immunosuppression in transplanted patients, the nature of the immunosuppressive therapy represents an important risk factor for IA [11] , which may have been the case of our patient who received a high dosage of corticosteroid treatment for graft rejection days prior to E-HAT.
Although it is generally believed that E-HAT is a surgical complication as a result of technical difficulties with the reconstruction of the hepatic artery, studies have shown nonsurgical factors associated with E-HAT, such as donor age and a defective unbalanced haemostatic system secondary to cirrhosis that can turn into hypercoagulation when the system is challenged [2] . Other studies have shown CMV infection as an associated risk factor in Late HAT due to a rapid procoagulant response that follows the infection of endothelial cells by CMV and may be responsible for the hypercoagulability and reduced fibrinolysis that leads to HAT [12] .
Despite the fact that in the majority of cases it is not possible to identify the triggering factor for the HAT, in our case report, we describe a patient who required multiple blood transfusions which, in addition to risk factors inherent to liver cirrhosis and LT, promoted coagulation and platelet activation [3, 13] .
Whether the infection is community acquired or hospital acquired, Aspergillus fumigatus is the most common species of IA, due to its ubiquitousness in the environment and its virulence factors [14] . Although rare, post-operative IA may arise after colonization of surgical sites from Aspergillus spores [15] , and since aspergillus has a rapid growth rate, around 2 mm/h [16] , the onset of the disease may occur days after the surgical procedure. Nevertheless, it is unclear if elevated Aspergillus spore levels in the operating room represent an important risk factor [15] .
Infection arises from inhalation of conidia, with contaminating sources including air filters and other defects in the ventilation systems [17] , yet most cases of IA arise sporadically and a specific source point is never found [14] . Recent studies have demonstrated that high counts of Aspergillus conidia in air correlate with the appearance of new cases of IA [18] , which is important in order to prove an environmental source of an outbreak and nosocomial acquisition of the infection. In our report, construction work in the hospital was being carried during the surgical act of the LT, which has been reported to be a probable cause in half of Aspergillus conidia outbreaks in hospitals [19] . Yet at the time being, no microbiological assessment of the operating room was performed. 
